The balance between MMP-2/-9 and TIMP-1/-2 is shifted towards MMP in renal cell carcinomas and can be further disturbed by hydrogen peroxide.
In malignant tumors the balance of matrix metalloproteinases (MMP) and tissue inhibitors of matrix metalloproteinases (TIMP) is disturbed. Radical oxygen species (ROS) and hydrogen peroxide potentially influence this balance. Therefore, we analyzed the balance of MMP and TIMP in renal cell carcinoma (RCC) specimens and cell lines. In RCC specimens MMP-2, MMP-9, TIMP-1, and TIMP-2 were immunohistochemically detected. Tumor-associated macrophages (TAM) as a potential source of ROS were characterized with an anti-CD68 antibody. Three RCC cell lines were treated with sublethal concentrations of hydrogen peroxide to simulate the effects of radical oxygen species. MMP-2 and MMP-9 protein expression was measured by zymography. mRNA expression of MMP-2, MMP-9, TIMP-1, and TIMP-2 was assessed by quantitative reverse transcriptase polymerase chain reaction. Tumor cell-derived reactive oxygen species were measured by FACS analysis and dihydrorhodamine 123 oxidation. In RCCs the MMP and TIMP expression profile was variable. The balance between MMP and TIMP was shifted towards MMP in comparison to matched normal controls. TAM were localized in a close vicinity to MMP expresssing tumor cells. As in RCC specimens, the expression of MMP and TIMP in the analyzed RCC cell lines varied. Hydrogen peroxide induced MMP-2 and -9 mRNA and protein expression, whereas TIMP-1 and TIMP-2 mRNA levels remained unaffected in cell lines. Thus, the ratio between MMP and TIMP was shifted towards MMP. Tumor cells did not increase the production of reactive oxygen species stimulation with phorbol ester or hydrogen peroxide. In RCC the balance between MMP and TIMP is disturbed. Oxidative stress potentially increases this imbalance. TAM might be one source of hydrogen peroxide thus supporting the invasive properties of RCCs.